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Abstract not available for JP61 069798 

Abstract of corresponding document: EP01 64176 

A purified antigenic protein has been obtained 
which is capable of inducing in a chicken an 
immune response conferring protection against 
infection by Eimeria tenella or Eimeria necatrix. 
The protein has a molecular weight of about 
25,000 and is composed of two polypeptides 
joined by a disulfide bond. The two polypeptide 
subunits have molecular weights of about 1 7,000 
and about 8,000, respectively. The gene 
encoding the protein has been sequenced and 
the amino acid sequence of the protein deduced 
therefrom and by direct peptide sequencing. The 
protein and antigenic polypeptides having an 
amino acid sequence included within the protein 
may be incorporated into a vaccine for conferring 
upon a chicken active immunity against infection 
by E. tenella and E. necatrix. A hybridoma cell 
line (ATCC No. HB8561) has been developed 
which produces a monoclonal antibody 
designated Ptn 7.2A4/4. This antibody may be 
used to confer upon a chicken specific passive 
protection against infection by E. tenella and E. 
necatrix. The antibody may also be used to 
obtain the purified protein antigen and the 1 1,500 
and 6,500 dalton polypeptide fragments thereof. 
Finally, an anti-idiotype antibody to the Ptn. 
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7.2A4/4 monoclonal antibody may be prepared 
and used to confer upon a chicken active 
immunity against E. tenella and E. necatrix 
infection. 
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AOAfCfAtCUOOLItAAfeAKTA 
CCTCCAAATATATttCTAWAAAfOCTAJUrtSCflMJUUOT 
mfGOl9A0IQCCCQMAACTlM94KA^AACAme^ 

tttgC ttBC< |y C JinWJUU^T9CgATyiTCAAOT0CC A»lIICIiOt AAtCACAt 

tAmracsAaTAAAfQAOoaoAAtArrcTOoraTAAOCTarrcttcrQccAcmcAco 

A0A0WACACCatCJ^ta0O*a»tAA<ttttt0AAAWCttCTatOaCAflOAJ^^ 
GCAfaQAACAAf9AAAdCTaA9A^A^TCAAA3e{Uf^tmCAAtmimtta 
CCeTTAM fCCATTC JLiOTCOO^tC A^ACC JCTCrCgOAA OTOCASt CT CO T t M M ATT 
0CAT»CCt0CACACACmWA{aAOTAO»T0IT0fl0CM 

AACCttlft9C*8AATTaTAatnCACCCtCtAtCIACTAttICCI*CCCACTiTt>Jt8A0 

ocAoeAAOcroTAoeotocmoeAA mqccaa CAccAqccgqccAgrmawcACCAOc 

»KAAfiCt03ClatCAtCTOTC4ACA«CCCCCACAACtmCC«ATATCTOtCAAAAC 
mtmtefOCteACTTrAiUOtTfCfOrACAOteAetttTOCAIATTATAOAAtTACt 

N«t A1*A*4LM S* t fbsf alt* rtoatsmB* r L**3*r 

tttAeAWATATTOctaiAAAtcccfC GlM i te iit » git f& t c t « cit» eiemc * 

CI^ C m ciQCA CCAW ACttAaAOCKA^ATtACCCAA^ 



maocmte 



-Intrco , 



COCTACOTOm matC CttAtWAtOWAQCArCt CC gAA AaC OATO tOCATTCACC 

>«lthrL*aAn€T«t, 7 «0i«Al*K«tAsa 
hCO6TQOA€t0tAAA9AA£CCAT3*AC 



ntTOCAtamtaTGcocAAATntAtCAatTAi 



CTACCAgCAtACTCOCATOAAflAgTCTAftgCCSCC ACCAireAC€T(*AAACrCT€T€qAAO 
^ATOCCCCAAA0TCTt*t»3»t 



-Intra »~ 



tmA^tanctw<A4CTtcp w w w A*^*ooAitctA Wi^ioete 



tifaiffc» MMA Utyrfyr > r ttTUt>JA«! 

AA?t99CAAttttOCCT ACfAC CC OdtO ACASAi 

<ml6To5AlAaocQaA«TmxsA«mAA 

X««Aj»A^gtwWTUty»A<aA^riAl»T^^ 

ttlHACiUCWCOTWtitA CAA AACAOwCTB fffC CftTOtCSCCtf A?A€1A££C€ 



AAM C CAi KCSCfl fTaTfiAaTTOCOTK 



qmAUA»i— >aittf>«ffcmw~ — 

GAA6CAAO&TCACAAC€A?tCn£rOAaA£TCAJlCf$a f£GCCACf9£AACA?0CAtC AA 



-Iitftt C* 



ffKKCAomAiCACMmstcTMAamMttaAA^seAAtettemnmett 
tSSAwmtA^ 

IfttgtClCWMAAiqA OT A tQ t tt M fiOOtt g^^ 
»I^tliSArAAAUAf4ltlAf<f AXtf»« AlAt#ttFM 

CCTC ATCtCttCOQCOO CC AfCTC CQCTTTC OCTCTCf t ? ;a<JOC0OG< GC«JO tTO HA 
OTOKACACClOCAttCOACAflAtltttieCCW^ 

A<t^*AACBt^ACCtCgCeTOOACgAAAW«AtOAAT?AAiUCAOCnCQCrWt? 

TCAA0T9t^t9€AAAA6CTA€AfTV$tA6G$CCCTC?TA^ 

AAlttttmA^BCTCTCaOAaArefittK 

OtHCYGC CAAAtflAAAftCtCQ AtCTTtAOTQT ACVCA AGCCAS AAfittt WGGJfJlAf 



CAA««««WWATC«AtflW«OCCAAettACltttAaAQ«ACAjlCW»«W 
t At ffffSAAOTAttfCM At AAAt ACtfiAtCtOC WtCCCT ACCC AC W AMCOCC ATM 
tCttACCttCCgCAtW AA O CM A AAA CttWM At AAtttCttatWteAACttCt 
C nOAYAAATC QAXQlTT AtA TtO t X QAf AJ? A T ACC tGCTGAAC AC tf ttt 1540 AASA 
CTOtAAAOCAC AAGttAAA£9tA0TC 50 AAtTC 



b|ni 



• I«ttt«l lauto mU of IT, 000 4Uua MBtiOa 
•* PUal mmiJi* Ml* of IT .000 1*1 to a 

♦ UttUl latno mU «rf 8.000 Aaltoa t*ptu» 
Fl*al Mlw MtA •* e»000 4*1 t?« 

K*j to aabtfooua kuM 

3 - rrefcatlf 0 
1 • Fro%*»Vj A 
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<\ / V 7 ■ 7 * ? ( Blmeria tenella ) X -f 
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i4/t*!)«07 ^{twi^t, 1 IS «o 1ft it sis 7fc 
o «i:*©*BHW 1 is tc se « <o 
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# r 'J V ? ( Bimerla aecatrix jKI X * i£ 3fe |C 

on ^Sfffl^^ifSffl^3 5fflH:i}e^o*y^o~ 

a . '> A -f « K — -* rfffl rfS tte ATCC /ifi H B 6 5 6 1 
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gg ift <0 2fi & , 

isv t&#tBfix*>mwm 4 5 # *c us o d n a * # 

* 35 ffi K ** 11 > ^-f/'JT-^^^C Elmerla 
tenella ) <0 & * ¥ *4 -t O^^^^D N A * *£ 

* 3* L > C 5 Utrt«Ufc«jttill»a:^ B 

^ o — o d k a * > n i \&YC7F-r&&L&nn<o 

* ? \s * r k t 'M / ] J * -f *2<*-t;fi£tt^« 
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* ^ a — a >- f ( vehicle ) o 

m *&fttn&<ommm4 6 &Kmw<o s * - ^ ^ 

Ufr i vehicle ; JL 9#*^2E*ffl/iS«, 

£fc j£ rc: *s "C % «^»^<o^ffl»4 7^SfC§2« 
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-f > U T . • T * ? C Eimeria. tenella ) <0 *S A *3 

6 -f *\ U K--T«l«i«fcO«#**jb*<58)« c 
*o tfi i£ «: # ^ jtf 1 3 b 1 SO^a^A-rvO 
Mfl^-&*££J!U^JXfH3SSnft:*>*^7to 3??^^ 

v ? 1- * <o>#sti i>&.m tirfft^d-P) 

n rx ^ ^ /t o • *>f^-. * .< ^ s/ -v — c m. h. 

* ^ ( B. teaella ) OiUii* L ^ ^ S O « [ffl s - 

■CK5)tt.iOx ^ / i; 7 ( gimeria ) 4t O ft Jfl( 
*C :** *T * * ^ »-^^Bti*3:i££fe-C & 2> «T gg i£ 
**U^4l6,7 > 8)o m&K * * T (Spoor; 
b ( 5 1 . 5 2 ) *X * -f — . * 3^ < Bi teaell aj 
K^t ^ ^ > ^ ° — ^^^C^^^^L-tO^^^ 

itfgsarrtftttftKJ: 9 ai 2 n /t ( 7 ) . * M 
w^s-c^^^nTtuc^o^if-^vi^ is /s u *; ■* 

«A^Hiilii<o«!6^^t ogosfee ; # ft: ft « 

7 ( E. tenella ) <03«l^^ftJjSC^^3£dMS]3£*C 
5 £ 5 dMX i>* h t£ ^ 0 

as * \>7?T*<o\m%>vcmmtL*'i 

> y T ( Eimeria ) <0 fit <0 (h] Jg k: jM U X JX ftf *H 



»IB|0flBl- ti!l7U8(7) 
piticx9iBis«tL&«di 6 ua <o # ^ it a ; 

2 0,0 0 0 b 2 0 0.0 0 OJWJKOtfy-^^K 

i£ -C iX *fc 3=JS t5C t S:BfiSl : tL 

n 7t o ^fctf^^^-^tx^^A^Sfcrcfe^-C'* 
^ V T • iK — ^ ( Babesia bovia ) O |£ ifi O gfr 

f-t^{tft!:«ffll/t (59)o 4 4.0 0.0 * 
h *s <n <n \£ — , & — or * ( a. bovie ) ft iSC 

L?t 8 h^y^^^^-a^^^-fC Toxoplaana 
gondii ; oifeUt^^rcK^rxS 0,0 0 0<**^h 

^ rt 7t (21 ) o 

1 9 8 1 *£<0^f*4U2fc, ^ ^ 7 * — * ^D^ntorxti) 
&Tj:\s> 0 m & K y < — . * ^ ( E. tenella ) 

^t^Sr^ffiiSiffJA^^rtciK^Jcaa u-c 4>tf 
« ft: ^ o 

sjwifiS^Jt^^y , ;r .^^^ c Eimeria tenella ) 
XfX^>f> tf T • IJ y ^ ^ ( Eimeria 

necatrlx ) K MmVCSt$~rz,fbS£ 

( E * tonella ) A^< - . 4* F V ? S X ( B. 
oecatrlx ) fcJ:^> 3^^^ C^SiC^T^^Jfe 

0 s ue m k w t * c 

ft »A <o & ft 



— 1145 — 



^tCfc^Xi'f > 9 T ■ * 3 C Elmer la 
tenella ) X «: * 4 / 9T'*H 9 * 
( EimerU aecgtrlx )' fC J: 6 AS ^fe K^t* WW 
fEfc^jL**fclfcJ5**^**T*w t^t« ***** 
L 7t ffc # t£ * E C Cd-CttXA 4«eXltA 4 St 

is t t * ) # e> n * . co*ao»-fi»*« 

t/t 2^o# 'M/f F J: o tefto c # 9 < -f 

2^>Oit? V 7* P <0 T § -/ fift & W * 5 *C ^ 

-f — . T * ? ( B. tenella ) Jt 4 — - * * 
h 9 y ^ C ». aec&triz ) ICifcASS^feVCStfU 

iTc^f^-cs d b - * v r * V **T * r 

* y ^ n — ^-/t^ec^ 7-2 A4/4 X «. £ O 

X »*»*L<K ********* 

^ — . ^ ^ ? c S> tanelHi ) A -t — • * * ^ 
ij ^ ^ .* ( E. oecatrix ) |CJ:%fiK«!£^^U-C 
*»fc0E * *. * 7* *> K « ^ & ^ * • * ^ C <0 

^ fc^g: £ • 7^ * ( B-tenella ) 

X^-f - • * # h 9 y * * C B. necatrix ) fC J: 

o#t!iM*fc**fc#fc#-**n*. 
g to tfg ift rr 8ft g 

m 1 ia»X***»i?ljife5£Sfc ^ Utcrosequencing ) 
-e*fe5£L7tf~-^*?t S. tenella ) A 4 fit 

r $ j & ee #J * -t « # 1 iat*x***Mt*«A 

To 



^ it « % tn-^nft'i 1,5 o o t 6,5 o o -e *o 

< > J 7 • t ? ( Sltnerla teaella ) <0 * *tf » 

1 oojf jifiaS^i-cnN ~ -f ^ 9 r — *W 

ATCC H B 8 5 6 1 K Jl 9 ^^S^iSRK:^ 
* 5fc ifc # ^ n ^ h ? ^ -f - Xtitfcfttt*** 

«t o so -r * <> xrtto*e«»a*#-»«-r* 

B2?8t»3fia(Ct*to 1 1,5 0 0 i«itf 6.500 

2 5.0 o o ^ » h ^ OgefitlXtt*^^^^ 
JKfife^y-^^^- KC«iL« 1 1 . 5 0 0 « -t tf 
6,50 Ol'A'fyoifH/f'F) o # & * # £ 
****K#^-r* £ J: o , -f ^ 

tenella )fttf-f-.*#h9*^* C E.oecatrlx ) 

C E . tenella ) <Q ^ -fc <0 ^ a— 
jlBJfc^t. $82Uifl**X5 5 0 Ofi^^^-f - • 
T * ? C gj tenella ) O Bco RI DNA kff ^ <St 

BOI II-Eco RI DNA SsPf^tODN A^^Uj^^- h'® 

Fitf07i 1 7,0 0 0<»'A'^A 

t/8.ooor/i'Kx4?y^7 p ^H'^^^T^ yea 

C Blaerla tenella ) Xit * ^ > ') T • ^ Mi 
# * { Eimeria aecatrix ) <fC£*S$5teyt.£tT 

&«rfiu/t««tt*eKai4-r*. c <o # & <o & * 

9«ftl?t 20(0ipf MT 4 ^ F i DEi. C<04? 
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7° ^ KO»f|«i«8,0 0 D ~C$> 0 , # 3 18 K 

2 5.0 0 0#*'>>'<om & ( ££UttA4Ke 
X a 4 St JR 2: ** -r * ) ♦* % * ^ > y r • r * ? 

C Eimeria tenella )<OXif!v*x>Y X D ft b i\ 
?fc „ d <a S S H. -f — ♦ T * ? C E. teoella ) X 
0 &bP*rti>*y tii<0 & < <D & i W & 
D naiXitil«#jiZ ) K X^X. *> S« 3* "C t *o 
*£-^-C^^W^-f — C gj teoella > 

ri < se^rni ttat a 4 m & * -i - - 

T * ? C E. tenalla ) <D # n * .* hJKffi^^ 

~-c^tiii«7c^ffT"C8 d s - 9 ^ 

T"<K^^m«**C8D8 - PA&B) ( 2 Ut» 
#fc S L * a - hMfc » B o JL # O * ft 1 7 , 000 
-e * o i:oi4 7E*ftT-CW 8,0 0 0 

M/t 7,0 0 0**A'>x<Otfy-*7 p 7- 



3 tv 9 y ^ ^ T C wrigley 3 <0 ^ & C 4 5 ) 
^#]^U7fcA4«SO^ttA»i*S5.2-C£>*o £ 
7,0 0 D^-^hxjB^oK - * ^7 * 

* -c t* ft n #t 3£ ffi -e w ia <t s n% 

1 5 10 
Ala Val Lys Leu Tnr Oly Asa Pne Ala Tyr 
11 15 2 0 
Tyr Pro Val Tnr Asp Oly Lya Lys Olu Cya 

2 1 2 5 3 0 
Ser Asp Ala Ve.1 Olu Tyr Trp Lys Oly Oly 

3 1 3 5 
Leu Ser Ola Fhe Asa 

1 5 10 
Tnr Leu Trp Lys Tnr Olu I le Cys Pro Lys 
11 15 2 0 
Val Leu Oly Oly Oly Arg Ser Arg Asa Val 

2 1 

Tnr aiu 



*g 2 *l 7t 0 iO$6(OK-5)?^7i/ai^o5' 

* 6 c t X N - jfc 5* <7* A- * $ * fr=f- <D 

'&&*i7F-r<5Z£.tLT $ S 8i & ?<l *C X 9tl??^t 

=Ftk\*& 2 5,0 0 0 t: 0 * ^3l%*#T-CO 

5 D 3 - PAOE K X Sl^lfO^^iH^ 21 r000- 

23,000-Cfcfco A - **'l>7 p h^*S-'*'-e 

6 7C T * t Z. (O 2 O <0 xtf y K II 8 D 8 -PAGE 
(24) tftS-CS*. ?£ot A 4fifilt> iiS 

\n yc *s * f 7 ^ rm** vm&\^rz2-z><otfi)<zf 
f K ( 1 7,0 0 D ^a- f yO-?/f 8,000 
I'^^o^/f n J:o«5. 1 7,0 0 0 ^^ 

r y (o^/f k «3 sb ^ «c r ^ -/eaee?U£ 8,000 
h y w^/f Koifl^tottT $ y & SE fin* « 
Mfie?iJifc5£&rcXO<&5£Sn./to C 5 L X & j£ £ 



^ ^ $ n /t b2 ^ t - S: T 2> , 

tfj * * > J*Ki<5^t x O UT • -f * ? 
C Eimeria tenella ) X * > 9 7 • * * MJ 
* * * C Eimeria necatrix ) (Ci:^>/S$e^5PtT 

y^^^hMx, A4^fi<oM:Sj5te5£^^^^u^ 
coj: 2 o ijf y^y > ^- Kittts jwili 

^o^-^il^^n^fv^ 1 1.5 0 0 fctt6.5 0 0 
to \) * ? r F & * <0 * K & & ^ % Z. h K X 0 ft 

^M^DNA^-Cf^^U/tQ^ A 4^S X MiiS! 
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h^z> rat/at** 1 /' fj 1 5 » n * 

^f^T<OS D S - PAGE < & 

ifl*S J &ff J Kfc*s*tX > H/f KttlfW 

ix # / ^ r o 2oj^±<of «3&^jirt^^ 

ft T "C ^ S D S - PA&B t?£^H'<0^f-t^ 

1 7,0 0 O^TOj}? M/f M^otf^^^t 
te««%>tX^^ncA 4 Jg & ft o r * ✓ St fi£ TO fc * 

*ffi^*fe*£Kl^i£;JOXfti£t&*r^c.-r h ^ ? 7 
W — K Jt & *f — • T * ? ( g. tqnella ) <0 * # 

-CSfco * / ^ o - t ^fit^Pta 7.2 A4/4 n, 

C American Type Culture Collection ) ( RocJc- 
ville, Maryland, U.S.A. 2 0 8 5 2 ) ATCC 

h b 8 5 6 1 -e#ft*nn:^* *<0'M / ij f 

#J J ( tne Budapest Treaty on the Internati- 
onal Recognition of tne Deposit of Microor- 
ganisms ) oagjc^otfisn^, 

A 4 « S O 1 7,0 0 0 ^^^011?^/^ P 

»x , A4ffeKttiA7t#2fe2:ffli;#tti(cJ:9W»l 

2 *t * 0 & K ( tffl A. deae- t a- o - ^ ic J; 4 ) 

K^^-c^Tc^^T-e^^s d s - t?7 
4 u t ic J: ») 1 7,00 o^A-h^oi* 9^7°^ 
k »x #J cc la s n * o 
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WMBBfJl- K»7!)8(10) - 

iff % f% V> * o 

fid A & fl- *c % 1 5Jfel±0*A ( l«iL«:t , + ^ h 7 
S ft £ ft ) ^ * T 6 C 

-c tx * » «T*>«setBij&ftt6/tft»c7 , B 

* * < B * tenella ) cO * itf n * .* )» ft H f£ tt 

o^«T*^&^rctxfifc-c&** ; , ^ t u -ox 

*Tjg<fcU*:.*4?*** h J£<0 ( #9jLtf DBAS- * 
a-d-^kij:* ) >f^-v^^^ * ^ r ^ 7 7 4 - 
O 1 h* b v r * W h hplc jc J: o0^« 

m J* £> * e 

o — ir fftit Pta 7.2 A 4/4} 

1 1,5 0 0 !• y M/f KtM 

«* T * 7t * *c tx , aft *fl ft: * 7C ft! C M x. ** 8 - * K 

( B, tenella ) try ^ ■£ u *c \ y J — a- Mt 
^Htt^/£fit^C i i 1^ y ^ b— ^-A'Jft^ PtQ 

7.2A4/4) * ft 4 3tS rt H ffiX ^X 5fe ^ ^ W & 

^rial^-r^o 6,5 0 0 ^/H- ^oitJRtji? »J / 
9 s - K *X % h / 7 b f *+'/3 i/ - >-CJW 

(Ttt^W;*^^"-^^^^ Ptn 7.2 A 4/4 ) 
S:ffl^2>^^iti^&XtX^ijE^^3^> b h 

7°^ r 4 ID ^ t 6 fl 

«a*3«;LD N AO & fff vx % 2 5,0 0 0 > 
OA 43(6, 7.0 0 0^A'b^o^i;^^ 



— (ft£JL\* X I* lac /Bt-^-j 

— 3^ &rcjM£7£^f£<b^7t.tjiLtf:fcjift£ ( b.coii ) 

<0 -£ 5 ^iS^ft^ifrC^AU t DNA & ^ £ 4t Si 

a x y ~s 7* xfc&fes^-c^^cnfciajJK 
/ -t >- ^ -r - rha ii -c s 6 o fcK z. <o / v 

-fe -r - rna i^irM ( in vitro ) C 5 2 ) 
X f* -f ^ * 4? ( In vivo ; 3£ "C »i 8* S * 0 CO 

A4/4) XtttftaA»Jftfl!f<:fflV*X5bft«t»*-it 
*o A4£tz£3r*r#ltT*Ce> mflNA fig tfg 
"C 2 3£ 4ft cDNa S o tK K y cdna 5: & £ 

tt^o-^^^-^^-ictfAL, ;* Aft * ;ff* IS. 

* * x cdna ?-f^?*;-*ffcfiz-r*o & *c 

£ <0 c DNA 9 <i ? ? 9— ^ttrtflflftlTtJd-i;^* 

*»^:JfcS««OA4tt«, & i* ta- 
•J^y^ KXlt^jl6W«1fiottiK ( 1 1 -5 0 0 # 
\ ^XH 6,5 0 OV* h ^o^r 9 ^ Ktt 

Z>Z.£XD&*s j*Kfc^>*Ci^> 9 T • T * J 
C Eimeria taoella ) Xlt * -( / "i 7 • ^ f h "i 
V f * { Eimeria necatrix )KlJ:i5^^fefC5^U 

*6&ftl£*^;t*:27£*S#-f*o £ o g= j; 

5 < - . T * ? ( g. tenslla ) * IK. tt. *f — . 

* # h 9 ? ^ * C S. necatrix ) ft & U 7t O 

A 4*fti£Xtt*$5WOSt/StSi:>tf 'J-s 9 /^ K <0 # 
t<?3 t O5:2jfe3<0 * t£ K J: 9«KC«4t 



j*- ya**^ Urf-^K^a — ^^A 4 ft JSC O 

1 7,0 D 0 ^> h ^ iif V K^t*^7 ^ « 

nfi ft & -3 V* -C T * o 1.7-00 O^^h^^ 

y y ko^^u-^-^ FBWtt*t*i««o 

5£ U 7t ^ ^ a DNAK^Af* (34,44 )p 

* V* x >f — ♦ -7 1 * ? C B . tenella ) <0 >T 
/ ADNA*4lgti: Bco RIOI 5 £C ft(J PJI # 5ft "C 

^^^^r - C /t fc iLI* ^ 5* * B ) K M & £ 

>r j ± ? 4 -f ? v — * r?-z>rt a fcK ^ <w s ? 

cdna ? <i ^ ? y-T?ie«tU7t* 5 
— v a ^ s (c J: q ^ ^ 
9 — .-=■ 2/ t, m p a 4seiii^fi;t*^^^ 
fl-vi^iilL^^^, iODNAfiii^JJX, & *fc 
&tz * ? \>> * 1- P£9f<IK3Bd) ft* #ib$ti5 

h'Uf-O 2 5.0 0 0 **^h x^^^ KO^Q^ 

« ^ fi t 5 , fct UK fr* # 1 O^-f^o^^^ 

t°/^a^ofi5 o o^^f^n^^^-e^^p 
^ ^ n »t ^ □ « in:t^n:*/*^)Xit>fiL 

< ffi # C fit T % BL&y X^J^*U<^«5^^^) 

ft* 0 iaa«c«i*!i:u-c»*, o.oi-o.iwc^ 
* U < I* 0 . a 5 M ) «oy >- & m * ttrz 0.Q s* 

* & o^r^^^iiico^^s^K ( ^ t, a 4 e 
x^^^^otft^tSdey-s^^^x^fifeo^: 

M), 2tl/ a 8i^ri:S^J:9J^*^ * / II 7 • f 
^ ^ ( Bimeria tenella ) X ft * 4 / 9 7 • ^ 31 
H 9 ? S •* ( Bimeria necatrix ) O & Jfe K ^ U 



f ^> p -r - > ( y r<\ v j* x. •* — * 
v ?• * ? y <r ^ — h ) "C* ?>• «7^^^P3<D^> 

£>brc*att«:X5fe##&#J ( *f ^ > ^ ^ *> ^ 

«\^t«* o^ffi«a»J^»)p>nt^5o #t 3= <£ 

^^nX^^TS^^^^ h It? 4 * DraJteol 6 - 
VR, 5 * Arlacel A , 1 £ Tween- 8 0 t*^5, 
Arlacel A \% -r * A F*S*\s^-b C T > K V 

te^fti$S^^lS)t3S^it*-ro Draiceol 6 - 

(^^uatfc)t?^>6o Tween- 8 01* 4 9 * + 
>♦ x yu y fis v£ p <T) S * \s -i x & & # 

5fe^i*3SffJi:U-C^. t«d*TA**A*A*9*-S 

m m m & & * o 

H«|B L»'M / 9 K - <« ^9 ATCC H B 
8 5 6 1 K X 0 & Z i\ Z> * S S * - a- # 
Ftn 7.2 a 4/4 -Cfcfc* 

A 40LiKYt5T*T**>' P b— ^-yu0tfltX***<O 

tf Pta 7.2 A4/4) Q^Jttttfc^Kia^TfcC t 
K X 0 x iSI K -f — - 7" * * ( a. teoella ) ± 7t 
ll<f - . * * MJ y / ^ ( S. cecatrlx ) O Jft £ft 
KttLSSfrlfeifcfc^^fcCi^-CSfco £ o g ft 
*c *r m fx & j& i* > KttteVintiL^M&te* ; ? 

™ - + AsiK>& ( ft L * S ? a - + »lKfc Pta 

7.2 A4/4) ittfia^rxaattJ; o # * e -b «£ o *a 
i^^^i-^^jfto^y^ p - a* £t # X 9 # 9 * 
a &9 *a u*^/«&rcttT*i£tfPim£-*;L*o 

j^tlt 1 B 1 4H £ Jt 9 *M 0 0 ^ ^ P / ? ^ U 

-C2K^^^>^t:^^6o C O & # 0 . 1 5M»;x 
BfcsaiaHL^&tftifiTK, pH7 C 0.0 0 0 1 /* - -is y 
> b t-^^J|} ) ft, &#£Ojga^*S:1 



»BflBa«l- H»7»8(12) 
£ o X Jte^^tyoafiftMta^tsck 

X 9 % ^ — . 7* * ? C B. teoella ) * ft -i 
— .^Ah9^^^(B. oecatrtx ) O & & fc> 

fc tf *t tf & rx v» • StttJfcffc&tfWfllte**** 
Lt:$i5£L;ti-#rx##JS#*gfc^;t * 7t 
a-fr*Min:9 0«tflC1ft*fto««^ <7 ^ ^ ^ * 33 
J£-r*36&^0#3;i ?t 9 2 0-0 <4 ? * 7 

a* iff* U^. «£t?-C5 0 S> 7 ± <r> 

-r*<^o^?*£jS*.£fl:-c£>*9 Dltt^Er* fit 

» * U ^ o — «£)Ktf;iSU*#?0.0 0 2 3t S: * 

#0.1 -^t^i. 

4* T * o JiojiWiia^w^jfliait^fCfi 

j|t?,t ti'S •< — . T * ? i gj teoella ) ± 
TfclX-f — .**)•!> *^*( B. necatrU ) ^ 

J: 5Xc«aft3c^01 ^tLtHA4S^XH*|S5»l 
Otft^fedf l J ^ 5 s - koi oo^ja^fit^ic^u 
"Cflp^Tt'st^^^ ^^'TT'flUfcC 7t t x. ^ * ^ ^ 
o — ^ ^fttt Pt-n 7.2A4/4)* i fcO, CO^lit 

^ t U tf^fiE tt J: V^o gtj ^ O ^] -Cti fit* Pta 
7.2 A4/4lt'M K — «B Jfi * ATCC /*& H & 

85 6 1 J: C IsliB Lffl^ltiSa/ia^Sa ( W 
— ^ — A* 9 y h -v * y t * ^ ( K1»H ) ) 
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n. ft. 4* - klh -8* # ) iiaft'i / 

ft&(#*U<t& Balb/C |C % 0 * U 

<»7-M>' h56£7^ ■=»-'«>' hOX 5 rx 7 # / * 
X h i^fC^OfilttWtio Si & U * ^ £> -* 
IO 'J y/^*^F>'M / V F-^*^^t5<, * > 
^ n — ^■A'^^Pta 7.2A4/4 iOSJSt?N A 4 
tt«fc«*T** l A 4 ft IK 24. Ptn 7-2 A4/4^l 

ife £fc ~T * ^ << ? V K — * ■* ^ U — — ^ ^ T £ a 
^y^tx-^-^fit^: ptn 7*2 A4/4 K^ti^-f 

* y ^ a - a* ft # O #6 # KiS LTtffifcOiSifc* 
Bftlb/c *-C0L#3Sife'*"f^ l J K — * 

*a m s * « et-ry*^^-^-f7 p ^:^tx^ ptn 7 . 2 
Viatel ^o^fism, a* ^ ja ±s 7* r ^ f 



»lfflBfl(>l- B07J)8C13) 

( ftii^%^7 d fy h 7 a ^ ^ ^ ) (Cjlj! 
SHL U 7t 5 0 D o/? 7.2 A4/4 i 

« ti& ft: «(r «f ( ;t t * * ) rc**9&L.#.*-r 

*f /fit^tlelHKT^o £ 5 U X P> tt 6 ft jfiL w <o 
##$t*tts ^ n - ^-/i,fitft Pto 7.2 A4/4 h 

**KJST 4 IE * * ^ f r 3 Ck; tttflCtftv* 



& J*? 2> C £ !C JL 0 y i*ICto^Xx^ > V r -7 

* ? ( Blnarla teaella. > Xtt * -1 > V 7 * • * 
h 1J S> ^ ( _glfaerla neeatrli ) |C £ 2> 5fe *C 

«-f**Btt*ffi rOSftOfe^O 

2: 3 g ft & * J: Oft:** ^o-cjiox n>y * f* 

T * 9 ( maerla tenellt ) Xtt *^ > 9 7 ' * 

* h V y ^ .* ( fllmerla necatrl* ) K X * & & 

»«**©te3fc»^fcW"ial*fte>fcv*- ft <* f£ 3= 
It J: 0 iff! jg -f % 5t ffi m S ft o te «> te it , 1 © 49: 

0 O ft •< 9* 4 * * 4 * ft (O ft ft 7 9 T * 

* A ^ ft: it ;h ft <b n fl£ -3 "C 1 R -fr O 5 0 * 
O Vi a afca^tSt^'f -f ;* * V* ft fl: O fi ft 

2-5 £ ft: * „ « iffit *t ^ 4 7" ft f* ** 



0.0 0 22ft***e>* 

^ U «^S*tt 0.2 co * „ 

*h ( t Vt DHA ^ oDHA v HMA ^ « m BMA ) "C 

dma^^ Ti>*o %\ <o m n u * & w <o 

S6fc#JO*J6J8l;BHt*$8990 C ii it I* * 4 

*^«&-e*t«i«naa*ai5^*i*-c«w*^-c^ 

9^ K % Bf ^ a £ ^C.«» ^ ^? % ffl ^ -c > fctK 
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tt^^o a 4SetK?!liR^*SiN m & 
=£t-o^mofc:«>Cfct*.«:a - * T * - * 
^ © ft jfoK Xtt#-0«)W4*itV»ftv>JlB) 
T 5 ✓ « £ yj X T $ y 3fc H * a ifc^'IO 
H'1fta«l*. » 3 B le*-* #68 5i*J * * T * 

y % ? ( gimerla tanella. ) <D&&?&t)*h**S 

*i tt> ft: ) * U * ^ w * * Ki'M/^-l - 
a ^ 3 *t % 3i^tc^»-^^ra5^"f2>» CO 

s e ?u * * -f * dka t * «i -t z> o 

Ml A O H « 

tc It ft o tc a = ? *sftr***lBt Jfe.t 8& C 

fc*>> 1 B B * y ^ * * * 9 * M « TJ 

ItfCo H5fe«7B@K, -V - u -f ( Shirley) 
U ^ f * ffl -ffett ( 4 8 )KXDW«^^** 

2 4 e O -C 2 * w/v t a Or a 0 7 * 1* # U is. c 
fc*8^UfcJKS*?gifcLfo'<- • * * ? ( a. 

t enella ) O ^^^SftCWlQ 8 >iO-1UO 
UyB»««f<k pH 7-4 ( TBd ) t 5 i 

ft * <? ft I* 1.0 5 * * * » * K * * U * -fc i& ft * 

+ i 'i ^ Aftr^a* t»* ufc« & ^ © ft $fc o & 
^n^/x^'&^ft* 1 D»^o pbs re* 
»»Uteft*^ft*«JfcOir^^tf-x. < 1*0- 

1.0 5w) a uia»Lti»»ic«aLfc. 
1 o,o o o Rw-ci o a- m & ,c # jss u 1 o «^ © v 



HBBBBBl- B0798(14) 

tenella ) Ufcff^*ft<*»** — y 

( Auborn - ( Allen 

C S. tanella ) & >&^**©#f&^J&& 

L,fcg&te«fc©ffi*&S£KJ:0$&KLrco & -fr ^ & 

teneila ) ©*EH?3fc*>-3fc« 

S^ayy^t^-f^C John eon and Held ) © 
^ i& ( 2 0 )te£0*i?£©*^T<Jtffc^;rx^fco 

«^Ufe*0^«l^-r - ■ ? * 9 ( E. tenella ) 

*s 9 * £ft©toJfotiBi&Oftt5 5 B & 

©jg§l»&-XM*'£fto«&Tte «fc *)-* $ts:m 2 Ht 

»©%©-C£>Oft: C 1 5.0 0 0 )o £ 88 #J K — 

* ? ( g. teaella ) #J»ttfea*fi£*?*KLfc:o 

%,m&±m, e^^o^osux &^i.05*zt 
if ? * x c 1,0 - i-o 5m ) -ei&^^a^^ 

l>Bf**ya-*« ( ^ia-e K 0.2 5&r/ 
0.5 0 « w/v ) i: ^ »c 4 1 *C -C 1 ^ fd] -f y * a- ^ 

^^VC J:^>J5ir!«t^P?i2IRt^^, Hank ' e ^ ^ it: 
S??«$-^^p $fft|^ Hank ' flJ$Hl!tfflU>-caA 

^^^12 

>• — *V ( T&niouflOD and Whetstone ) O ^5 St 
( 5 5 ) ti^tf^Ofc. tfll^VCSK^r^tx 
BalO / C ByJ ^ ^ 4 1 0* - 1 0 * *> 3fc ^ ft -f — " 
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* 7 C a. tenoila ) S A t?^ D iS t ^ ft U fti 

o*&j#*i8iBJai*6)Ba<fcBP 2/°*teU&-£i£iz» 

T5 ^ h KtJQ *g « «c * 5 56 C0 2 * -C4 1°C 

C connasQcy ) ^« 5 0 9 (CftL^^x ^ U — h 

o^t:o!?x^k:S0 *4 o ^ -f ^ 9 K - *<»• x t£ 

^RRK^tlDifca & K JSarle 1 b J^jft 5 0 /tf * 
2.3 * 1 0 4 <0tf& * f ~ KD^tOMA'Kftli 
tc a 1 2-1 6BS/Hfci£*-kS:tt*2*© 

£ 2? & L *: o JR & Ifc 4 0 - 4 4^fyj^tC^**ib 

m a ; « j& §* ran:** LT*2ntf;<**g!aiL*ti/nfc 0 

( B. tenolla ) O tf & * *P fig ft a* I fc« & «* L *I 

^.tffifc o # s * w £ u # v 

•t501C2»IIC«^ ft 4* ft* 1 * 5S * < ft* 

7.2 a 4 iL -f * ) O 2 OfSiS^* fe* 

# K «s «< — - T- * ? t ■ tenalla ) fc *=*0 
■* * O K U. Pta 7.2 A 4£fc#<0:fi:**ft3.5 * 

5 

*g*= ,/ ^o-^^tt^^t^x-f > 9 T 7 * ? « 



WIHBBBi- Bn7S)B(16) 
® -c # *Mb l. > * y-^fcflSftjLtaBaafc^v 

j^y ^^-tJtefetti^ftSLfc. *B A £ » «o 
If j: 0 V * <0 * = T^Vt5:f5/i:o^o 

ffl&fr St f* fife 

4 — • y * 5 ( B. tepelX* ) <D « A < ft 1 * 

1 0* S # * *» ) * ^ -C XFA x ? 4 X * « * L 

2 0 /^OK«ft_tffiS**3ajtfco Jr»«*3 7°C 
-C2 0 # M 'f y a >'Uyc^ > Q.Q005^ 
tweea - 2 5 « ?BB ( TB8 - Twoon) 

-r * * ( PBS "CI :40K*«L-C^^)4' 

iSlJO L3 7 t-C 2 O^m'f — ^3 J'Ufco 

%a t pes - tw9«b t 3 ©^fcisiux^^aafiy 
ai * ^ — ij v * * m ?l fz o 
g ^ 

C 8, tenella ) O fet IS O fgj 

^ g-C 2 * 1 0 s O >t - • f ^ M fl . tapella.) 

Afcjaut:^i«o*^^*iiiSiii-'fe<» * * -r r - 

7 ^ 7 -i V ( ™8F ) N 0.1 mM K - h i' ^ - L 
-73LSA.T^~^^«= a > ^ >^ ^ h ^ C TPCK), 
1 mtf » - a - P - h -V P - L - IJ ^ y ^ R P / f 
Jr h V C TI,0K ) S U*. 1 0 KLIU /n/T^o^^X 

<0#;feT-ei*/O1 0 »« V y S t h 9 

0.1 SHMaCi^ pH7.2 ( PBS ) * "C J* ? * * - 

^<0&B$4%iS: 4 C 0-C4 5.0 0 0 bpm t 4 5 ^ Tb^: 
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aSK>OBftte'PB8i:1 mUO PMBF -C fa L X. X * * 
4 0 *0 O 1 0 bocjbm (1 , 5 , 4 , 6 - ? h 

S « a - <b K 51 1 « « l <r 7 ^ ^ ^ ^ 

PBS -c tffeflfc L 0 <fr ^ * - ^ K 0.5 moi <0 

^t-^ax^^fco RIC1 0 0 mt <0 «• ( 1 m) 
3.-^^«jfflL*^l»Rt 1 Q 0 mU K b ^ 

bit 1 5&tofc&'£*izo i^itaau 

7^(tftJRLx 4 10 -C 4 5 .0 D 0 BVK -e 4 5 # M 
( 2 0 n>M > y x - hgi % pH 7-5 ; 5 0 «M 



MgC/ 8 1.2 5 n»M HaCi x 1 * H P 4 0 x 1 » M 

PM8P ^ 0-1 *W TPCK , 1 mM TLCJK &. Tf 1 0 KID/ 

ii 7 7* n ) # £ 3 ^ ^ * coffjfilSfc 

$ K 5 0^W^Ji-C^* # " * * * * V* ft **» & 

*&S*Jft<01 0 fi& Z 9 0 4<05 mM KI. 4» HC # 
Lfco ft«?Lfc*«fi01 0 *4 * 1 O 5 * > 
9 ^ o « ft S3 C TcA ) x 2 5 »l <0 BGK ( 1 0 «?/ 

5R/09 5 * * * ✓ — *'-C3tHl«fcf»L (V^-fnt 
0*C)v f :/ 7* f — » x # ? x^— -CStfiO Lfc a 
jg * BS I IS jtt j ; g * g ( s.tBnoiia ) gj g; *> aDa 
-<97^MTi K 1g gl 3fi ( 8P8 - FAOB ) 



x 1 0 0 x 0*7 5 *t. 5 - 2 5 * OfB »«Bt^K 

ife ft # O *~ * 
^ y ^ o - 3ttt K * * ftffi & # 

( ** fl - D1L ) < 5 0 mU h 9 ** *" SCXn 
pH 8-6 ; 1 5 0 mM Ha CZ J 0.1 * »P 4 0 J 0 .1 * 
BBA % BIA ^ u - K I 1 a* TLCK ; 1 B»i ?M8P x 

iaa i e * to ^ * - ^ * * L < * * u 

ig Jk» ( 18^ T « a ^ U^ESti )i 
uab- dii* m 1 : 2 Kiftl? In ^^!£it»^=»-- 
0 ^ftils 4°0-Cli*M'<^*»^--> 



8.6 (MABW) ( S □ mM h t; ^ .HCL£ S 0.0 5 * HP 
40 N 15 0 

NaCi^ 0-0 2 % B*»3 n 5 mH:XJ) -C y w T *f ^ *► 
-Ht77a-> ( 1 0 T A )41 :4lC*^Us 
4 0 0 /»U«&t a -^H:lBifco * ~ — * ^ 
O < 0ft?)»Lft* 5 ^ 4°Ct!1 ^W-^ 5/ * * ^ - ^ 

Vk s S & t* M ABW tftOt, ^ixy h*50 

©1.5 k SD8 - Pao & Fr&m%L ( 2 4 ) K ft & & 
Lx 5 » M * » L * afta^*UX-te7Ta-^ 

iKf*Lrw 6 ±«?tt^:St«iSL6DB - pags -cm iff 

L It « 

^ — . y ^ y ( s> tdp>iift ) 3fl£4?ftfl>gtJfcift 

? 0 MB V ( AB - DIL ) (1 OmM 

h ij ^ - hci x ph 7.5 ; Q-1 * 0SA RIA r Pi 

1 mM PM8P ; 1 fflW TLCK ; 1 0 KIU / */, T ■/ o ^ 

^v)-ejflLf»*1 i 1 0K#«Lti^2 0 /i< 
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m 1 0 mU h IJ ^ - BCi. % pH 7 .5 % 0 . 1 * BSA 

SIA p> u _ K ; 1 mM PM8P ; 1 mM TLCK % 1 0 

Kiu / ^t-^o^s^; 0.05* HP 4 0 ; 0. 05 * 

h >- X - 1 00> :fc5mW*IT?*>*o 
*f — . y * ? C «■ tepella ) fa JSC O Ptn 7 .2 A4/ 
4^y^q-*^ft<*fc£&fetettre<0*Sjft 

^^ISfiiLfc^ — . F * ? ( B.tenella > tt & 
»«^**2o<0^S?*3--tMb# F ( 1 

o« 6.5 0 0 # » b y*: L -C *> 5 1 o tt: 2 5.0 0 0 
i)^ |.y)OU6t»jS$ni:^5o 6, 5 00 
<T h + * KJt % ^ o ^ ^ h 81 *t * © 

1 7.0 0 0 ^ * * 9 -* * * VVT * ? r —* m 

a ~ » Vii* Ptn 7.2 A 4 / 4 T!SS^J& k ^#^ttl 

ttw t o ^ <o s a a* # « -r * * 1 7.o oo 

* *> * * t 2 7 ,Q 00^> h v O # U ^ ✓ P 

a-C&flEZt****^ *y^n— *t a 
7.2 a 4 / 4 X0B»Sh5Dft-<OttKtt, 

Ki^^rLte^ftitCA^I!* ^^^^ 
Ufco IM*;aa7'( K «0 ffl 5£ I* x ^4€i> 

A4jajctt*«*uxu4 5o ^a7c*#Tt9 

PAttBT^fttS^ ft JL** 

<0 # * 2 1 - 23.0 0 0 <0 t C >> K R» "T *□ 

5 P> tC t O 2 1 - 23.0 00^^h^O» ; f-a« 

Veotaat&lxj ABC * y h s Veot&r Labs , 
BurllQgama , 0A)t*>'^ a -tA'jT;#fc4t 

1 7.0 Q0^a> h KAtfflAHO 
6,5 0 0 ^AMHfH/f Ktt, a 4 St IK ft *C 

fib o y ^ KU^*4^-?t^4: 

6 u -t * « Mttuirtocoaiorfy^/tK 
a> ft & * ti ft a* o ^ t 5 * 5* t* x co*h/ 

^(^sia&^m^eaoA 4 stiK o 8.0 o o ^ ^ 



»MBBB1- HJ)7!)B(17) 
1 7,0 0 0 ft^>* V ^/f K ( I y 

BWtt«5HK*t ) 

4 — . & 5 <• g - ten olio. ) a A^^ff ^tifofll 
K X % 4 ~ . y ^ ( E. tenella ) <0 £ gE it F$Q 

/M^'J K-^ri»*« 8 5 6 1 
?a— J-jt'tilltk.m&Kl 7.00 0 ^ -V h xOjK 

**fXV*ttJmO»Ojki***<<- • ^ * ? ( B. 

Ptn 7.2 A 4/4 ^^^o — + *> &Li* K JL & 4 — ' 
^ * 9 ( g. tenella ) » x^^ V^o y h 

o m & 

± K «0 8D8 - PAGE ft # tt f$ L *r 3 — K*fc ') 

h ^oue y * ^ v&&<ovma&m ) t i~ 5 «a * 

■x^f-/ V T ' * 9 ( BlPerla tenella ) A 4 ft 
a 4 1 7.0 0 0^^ t 

IS^^^Lfc-f - • ( B - tenella ) O & 

(1 00.00Ox^ N 60^-x 4*C)fcJ:0lB* 

2 5 u* Cly 1 oM PWSff v 1 * u T^O^ > 0.1 mM 
TPCK ^ L t 1 0 KIU / J^T^o^-^^^-Tjge 

tvH&itZ&TZe 2 b K 1 0 0.0 0 0 x0 (60 
4 a O)38/C^L-C^^S^^%J«^:^^y^fl:U 
fco C (O m e 4 , 1 0 »M MJ ^ ( pH 7.7 ) , 
0.0 5 ?J HP . 4 0 -C^ftMb Ufc 3?AB - he a, o - 
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<r r * r -t h *t£&^m&^it&to*tiii*ift&& 
h* ( 1 5 * ) ut. £ o ^»xr/tt 

^^^^C^^LfcifiUtOSDS - PAGE K «■ m & « 

ftlt 6 2.5 a« > M - BCt (f« 6.8 ) » 2* 
( w/v ) h Ha, 1051 (w/v) 

/Ho-aX^D.OOH ( ) ^ n 7 x 

y-^y^-^^^Ufco BD6- PAOE <0 §fe Sfc t! 

to* jftfe ^ s^ - ^^-Xitsa) Lt 

1 7,D 0 0 / ^ M/f KtHfiUfci 

1 7,0 0 0 h^o-e^?- k & * & k *a t? 

i^^Sc****^*:**! 7.0 0 0 * ^ * * * V 
"4?*^ K tr @ > ^ 2 O 8,0 0 0 # » ¥ *> 
(O+z-fTVii^As-TZ^fZa £ O -5 ^ f K 

1 7.0 0 0 ^'^h v O «M 7" f K K ^ * 7 

L tw* I ) t JbS. 1 7.0 0 0** 
a- h i/ <o * rf T K*^tfifi#S:*^^ D — "^^ft 
#A4-t-fc£tf:i$£-£x it»L/:ge4 ( 1EO) 

17,0 0 0 t 8,0 0 0 # » h^tDtfV 

Kfti&ttfo Z K Z £ 5-C*>*o ^-Pt^l^«5c* 

f£ T ~e ^ t C(0 2o<0^-^^ K « » & ft i: IC 

■C8,O0O^^MM 7.000^ , ^b>'O* l J 
•^r^ K « ( *s * ib < s/ :f <f >KJ:ot )*;^ 

# T TM* a 4&JS&#*«*ijL^tt'0#*fl;a i 

2 1 - 2 3.0 O-OOtt-blCjitttS. 

a 4^go 1 i,s oo Mfffromi 

-f — • * * 9 ( teaella ) ^ # P * ^ h fit 

**rIELfc:Jc5KWaiL* 1 0 O *bb + 1 * h 



»MWB1- 8M708OB) * 

SHU COftfa-e^Sfk^-SfcDEAE- HPLO 
ij ? J* ( BioRftd ) A* H* o O 
H ft c£Offlffi-0gKtS*5^«:M5SLfco 17.0 00 

& K J: 0 R £ £ it * 2 0 0 «u MKU-e«tti'f 

Zwitt«rgant 3 - 1 2 ( Calbioofc»» - BeHrlng, 
LaJolla . CA ) 0.1 mU *S ? ± JK U *f h - * T! ¥ 
9Hfc £ -£ -f K n * V 7 * A ¥ H ? A (BPHT 

- flioRAd ) Kfrtfti* c <n * ? ± Z*Gi<t&m 

a"Cfife^ v 0.0 5* Zwittergant £.0.1 »U j; ?■ 
(0 - 3 0 0 mOt!SM^fc. 17,000 
HfiLfc)re£)9 0 nM V v m * V * a * [c tfj 5i 

y h^x-1 00^K:^>a5-tf:^o t «o 1 o«zo 
fil K > 0-1*8 - teP"*^*-/^^** 

t; 8 o 1 o^to^fce 

& * 4> <o e — r-e*>fr \% 4000 

RP« T?1 O^Mat'Oa-UBLfca ^x/-^h«IKI 
Lrc^BltJfeOt, 5^fiO>^y — A'^'IOOmM 

oftST^^^^A-c^^L-2 ot-ci sfeet* 

0.5* iwtt89Hlllll,> 4 *Cx 2tt0 0 0 R** 
-C1^Wl«^LX^^^te5lt»^fco £ © 

a a 5 0 1 - x8ffi^8c#J&Cl 5f / 5 0 0^) 
^ tr (ifl 7.2 ) t««f Lte, ^jc^y^p 

- ^* »$Lfr Ptn 7.2 A4 / 4 4 ffi -C J: S « JS>* 
A4ftlft©1 1,5 0 0 ^* h^i!M**^ffi8i3l^ 
-^fco trW^a^^* — ELI 8 A KJLQCOjtfy"* 

Hi Pta 7.2 a- 4/4 ^y'^ts-^A.fit*^^. 
^Mfl/yyiz-h C Ismuion D ) 4 1 0 nM 



—1156— 



ffcLs 3 7 °C t 1 §fc -< v*~**-fB>'L.n: 0 K 
jO.ODOS* Twflfln - 2 0 ^ ^ tr 0-1 5 w PBS 
■C ^ \^ ?BB - Tire en * 3 56 <D BBA "C ^ a ^ ^ 
IStf Sfeitfc L* L fc. *tn 7.2 A A/A * ^ 

* * ^ x PBa * * — * 

0 y L ft: o * ft ^> H a o a <o -c# 

31 ( 2 , 2' - 7 V s - *S - C 3 - xt*-^^^ 
? ~r s f y- y * * # ♦ " ► 3 ) fc # * >< * * x: ~ 

*avi;fe.Mft»*15 »fe.)C Dyna-tech MR - 

seo^^^M^-^^-^ jblisa v - # - 
a. fttio6,5 o o t froggy 

4 — . ? * 9 '( *• ten ©11a )©**fo+,Xh 

* S3 K L o * K 0.2 5* H ^'^iO-SM 

* h * 4 1 ID t 1 » M -f v^a-^-'/a^UX 

=aA*&ms-fc*o 1 * M82r * * * TES * 



»IHHfll5l- Bn7fJ8(l9) 

« LTaxaJKfcWSS L.fc » a 4 **&©£© 6,5 00 
a* h y ©f M* I* % 7.2 A 4/4 * ✓ * d - -t *> 

tft it X I* *f — • * * 5 C g. tenellfl. 

at jb.ff-.-e fc^tti^sn^o 

A 4 l?tiRO«> O^/f K fff © BB ft 

JS5BI&^SI60ltgt J: 5 K a 4 fit IE * © 
fb -f & » « ^ « 2 5,0 0 0 if »> h yw&*m-%<t 

i> * *f Kfe^^^'&Ufcl 7.0 0 0 a- h ^ 

fc8.0 0Q : * , A<h>'©'*?*7"^!&*£J£*'f ; &o A 4 

tit m © 1 i.soo*'A'i h >'Stf6.5 0 0^A'f , >' 

3fc*fc a - K «l»**t*tf 8.0 0 0 hx-s^ 
f Kit 3- hMCS ftfeWOrN 

6.5 G 0 ^ a* h v tfr * 1 7,0 00^^h>'^^ 

^h*VC^5?e^?>tjKM^IrfX^^a 1 1.5 0 0 ** 

a- h ^ rr H- St 7C bds - PAoa -c jl a, k * © -c 

1 7,0 o a r *> > f vr a 5fc -r * T t? £> 

5 fl 1 7.00 0 a h y^/f ^C:02-70 



A 4 fltig © 1 7,0 0 0 2ttf 8,0 0 0 /*^^^ 
T K flfc © T 3 BE SS ff) 

A 4 St © 1 7.0 0 0 ^ ^ h * * 7 K Jg £• Q T 
? y « S£ n 

^xK^y^W^-C^.^c^^fcC 1 2 ) ) fc * * 
1 7iQ 0 Q # » hix^T 6 ^- K © 7 $ ✓ <» 62 ?y © 

£ n « *g -e & o *i <, c©ra}gfc[s&-f*ft:*>s* 

A-ffcL&KffittLfco *# <b *i * K 1 * 2* «' 

HPiiO ( 1 7)-Cffl«Ufc n 1 7,0 0 0 ^^^, 

<^ * KXIU CHBr ( OH ) % v 8 ^ o 

f 7 — if ( ▼ ) % ( 0B)»ff at B 

yo^T-'tr-em-fk-f^s&^i 7,0 o o # » h 

v if? y KXHA 4 *t IK 5: 3 0 nM W 

^ h - ^ x 6 11/7**/^ - HCi (^8 ) "CSfi 

■e 1 ^ m » a l fc . «^ffiss^i o o ^ictes j: 



S7ca^7^*^<kur:»N 0-1 m "ops x 7.5s 

0 .1 5« SI>8 -C^f tJ5 <fc $ & P 6 DO ( Bio -Bed % 
Bionmond Co ) J* If / * ^ A X « Sr ffl ^ 

CHBr »»OfcJ6K:5aK^4 7 0 1* 
<0 CHBr t?4°C-C2 0^|HJ&3gLfe o 

— f t Sar&at Bpeedar ) jft -»C> ^ 
0-1 * h V * ° (TFA) 
0-1 ^ ' tpA % 2 Q * T -k h - h y A. (cfl 3 OH) 
KS^ff Ut£ ft V 8^»lt.0.1 * 8DB> 0.1 M 

mops pH 7.5 t?s 5 0^ 1 7.0 0 0 ^* hy* ) 
fc ft 4te*oT-t ► ^ -e - 2 0°C"C 

* h y -y* ^ m <fc « o .o 5 * zwittev B -eii* 3 - 

12^ 0.1 M nb 4 hco 3 , pH 7.8 *k 50 : 1 v 
1 7,0 0 0 I- K : MJ 
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tMb L K: <, irg - C ffifbtt D.O 5 « Zwittergent 
3-12, 0-1 * »H 4 aoo 3 pH 7.8 tf 1 5 : 1 > 
17.00 Of* h*"<^yK: Arg - o O Jfc t: 

f ft # * :f * £ ^ y F £ 7 * h J' J: S # * 

Baparatlooe Group Inc., Bi spar la. , OA ) t? 
KiflHHLx 0-100* oH 3 oh 4gffi 

( 0.1 * TFA«) tfftillfc. 

T $ — ( Bunlcaplller ) 

ffl V* t * 5g L fc. 

Lt s 0.1 m y x a* * y * * ( pH 8-0 ) 10om 

BDT A ^ 5*^9*°— *x 5»«^T^*^^^h 
— * ^ 0.0 5 56 Zwlttergent 5-12*0*0^ 

- hT*-/-*yyf— tf(5 : 1SS: 
pap ) t? 1 7.0 00f*h^-sy , ^K437 6 C-C 

1 u fc« ^@^iiS7 $ y ®g&?u.**s 

ss^^^u^s^^sic s « 1 o B ) 

;* a * »• * 0-1 H ► M ■ ■ CI ( »H 8.5 ) » 

Q.2 H N a. CI % 1 0 mM SDTA 2 © & fc: » •* * 

0 * ;* h * 01M h V * - BC1 (pH 8.5 )i 0«2 * 
Ha. CI s 5 0 mM flDTA % 1 * 8DS % 150^/^ 

^□y-f ^-^K 4»«C 6 5°C^3 0 # M 4 y * » 

jjflrj 7 x y _ ^t2DMAt:i§><?< 0 1 0$r«3fl&tfiUfc«i 
3 0 0 0 rpm -C 1 0#[H1&<kL*i&zkJl*e**U 
^Sh7x^-^41 0 b» MJ ^ - BW ( f«8) n 

1 EPTA -C^ltem U • zlCffl t*tot7xV- 
* T: 1 © ^fc L t ^ * n^-^A : -1" y r $ * 7 * 
- * (24 : 1 ) t? 2 SUA l* L o dha n ^ * y 
-^CtffK JlO^ffiL^o DHA W * h 1 OmM 

h M • BCi (rH8 1 mM SDTA fcSSfiJ 

0 .1 5 ^ / x/ DNaee 7 V — RHm A t* 3 7 "C "t* 1 

t?1 (sK ^ a o * * a : yT$*7*=' — * "C 



WWJI8B1- ti!)7U8(20) 

A 4^I<01 7.0 0 Of* h a"* ^ y K J& # © 

A a ffi 15 © 8 . 0 Q Of;* h y ^ V* y K O 38 

ffl£iUfc8.0 0 Of* h>"«y>^ k ( a tc& 
7^ + >-(k K 10 * 4 ft IK ife 3fe > * * K ^ v K 

NB| - &la ala gly tor thr aep Ala val lie 
eye leu tlir aen pro ala pro leu. giu 
ala arg eer gin pro pae aep aep giu 

A 4 3tiBfrgg-£-ffc-j"S»*/* PHA ^ p - > © J*, g 

<< - ' g * 7 C B. tenella ) © AS fifc I & 

<6^&a»fr©PHA©iftHfis 

;* ^ t5 c <o dna t«2 0*pgi&*9J: o t^:*^ 

/■< # y g ^ 7 T — y ^gt wfla iB jC Irt ^> A — ' 
y ^ y ( B.. t6tte.lla j^yAM/^'i-O^ 
jg 

( Maaaiatie et al. ) h f> & 
( 3 2 ) tJBWt^^f 'J ^77-f Jgt fes 
ifl ( 2 5 ) K *J it ^> -f - • T * ^ Cg.tenalla > 

o^* / a sua ? y ? — 

C 7 7 - y tt 1 * SD8 x 5 0 mU EDTA ^150^ / 

&Ufco '( . — • y * 5 f g> teuelia ) J A 
DHa ^ 7 T - *S DHA BcoRI ~C yc, & K ft U/Co 
77 _^ DMAO&iW&C/^a^tt^^^X-T^- 
y^f5^x «JS:^3Ja«fi£^SES^feK:J:t>ffl 

m L fC 0 T4DHA Htf-f tll^-C ficofll ffi <fc u 

DMA © 3 0 /tf tSeoBl f^fkLrC'f — • y^^ 
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DMA 2 0 ft -f ^vrh o-C^T — ^ tc ^ ^ - 
fUt 5 * 1 O'lS^SfcA.^T-^tf-^o^'f^ 
?y— fcfti#L*=. 
gt 'J £ .* ^ w * * K 

M$t«0 1 7,0 0 0 /r>.|.y-<^f yjjt^t 

*^w**>H^d — jffc, Bloaearch 8 a n I 
( BiOBBarch Inc., Ban Rafael , OA ) ft ffl ^ "C £■ 
fifc U fc „ jS^fc^tfO^&Sft* DMA R n \% ^ 
1 7,0 0 0 h KOT * ✓ ■« BE yij p> 

58. dm a fig jfij « ^ ®J # o o dm a R ?o O & 

4fc ft # tr fa^^n-^j ft Rtt Uf^fiJlUrco 
£ Q 5 "fc 1 It 1 7.0 0 0 ^* k x-e^^-KtfD 

j**i/d**^Wjf*>K COD 92«75y®6- 
1 20^7»^KWte»^< (5*fttfJ5<O17.0 00 

*i 2 5 4rao&fc*E79fc3-A,t?V'»fco * V * 

T» T & 

3' - OT AT AOOTT DO DO - 5' 
OA DA 

O-iu Tyr Trp I*ye & ly <>ly 
A — « g * ? ( B. tenella ) y a, DMA ? ^ ;/ 

4 — ( B. tonelH ) ^ ; A MA ? /( 

y?U-*)tt*a;l7y — ( 2-3 « 10* 

^7-^/^^ - h ) t -co««g:-ci Senior 

^ - h^jClffco * > V >> t 7* - * * ( Benton 
and Davie ) O ^ ft O t / 1/ - hO^ h o 

*a d-.x;'! a^-Oi/ / y *tf^i ( 2 )o 
ifcTS ft A < IS fit ( - atp te/B ) u ftiSd /x 

a^-r^p »#oy^-^ft^ - k 7^*^77 
-f — -eP33£Lfc 0 * y * ^ u * h 4 cod-9 2 a 



^ v * K cod 9 2 <0 # it f* : 

O A A O A A 
3' - CCA TT AA COAAT AT 00- - 5' 

t o o x o o 
c a 

T * y J» R ?Q : 

Gly Aen Pha Ala Tyr Tyr TrO 

* 1? oi)9 4»t 1 7,0 0 0 # *> 
PO^7 B ^KV2<07^83 - 9ft 

a a A o 

5' -TOO AA ACAOA ATATO - V 
O T O T 

a c 

-T$S m R ?0 : 

Trp Lye Tar Oiu He Cy b 

* D / K COD 1 0 8»-<rf KHO 
7?y» 2 5 - 3 0 i«*l«lfco ii^li 1 6 <S 
oSJi4E?«4^WLtwfc 8 * 9 3* 7 ; u ^ f 
F0» - 1 0 8 0iHtt i 

ftttwKss-r*** * ^offi«ftyu - * t-hw 

0 ^ o „ 77-.^ft»tt3cso I ^^-.hteiaa5 
ate 20 - 1 o o/y-i'-h )-cjc^3oo^-c 
o^^ i/i-f Kr p-/-efl^; y — - tt<, 
Mftt£#m\*rcmn-f9-sxkxs b - ^ ft «t o 

fca 77-^1 0 8 - 1 It* » / v#t K 

u * p 00D - 9 2tlt4 , fiffiK'M/»J*''(^ 
Lfc„ *f — • *r * ? { B. tenella ) ^A9JOffl 

«t#afbfflw:77-^ 1 o 8 - 1 ft * * k # ra 
s * 7 t - 1 0 8-1 dma \x ft a it -t * t 

5.5 0 0 g « *9 O BcoRI jfAfiiS^*^-?^, 

1 7,0 Q0^^hx^^^Kftgg^{fc-r;6»»,/A 
? * - * <o & mtettttit - 

^ o — x 1 0 8 - 1 05,50 O^fflAWO EcoRI 
0? # A SB £ ft 277-^^^^-j^b^^i 
K puc 9 -? ? □ - - / ^* L rc ( 5 6 ) Q > 

^ DMA ^ o - V*C*JVt*m«?Xft1JfiR«iffift^J6% 

5R -C 6t L « 1 7,0 0 0 ^/^h^^y^Kite 



— 1159 — 



!WK-OE?ij4 Sfe *> rc 0 "t * *S 3: ^ *- * K 
^y*^ Pfc^^ottft^&tfT&a^oElic^ux 

^ o — y 1 08 - 1Q P*** g£ jft] eo g 0f 

A 7.0 0 0***l'V*** , *Fft*© 

sfte^i^tr^o-^l 0 8-1 O BgiB - BcoBI 

if — ( Sanger ) Ofy ( 4 4 ) K £ 0 

^jg Lfco DMA ^fifcOy^f^-fcLt* M ^ 
u ^ K cod - 92x 9 4* 1 0 8 > Htl 

n * m 3 0 k ^ -r - 
a 4 ft EC ft ig#<bi-*ftfc^<ofta£ 
9Vienn;7 ^ y ft eai *a« 5 * o h 



WHWBi- B07S)8(2Z) 
ttJgcoatfs^-o* ft.* * # W u • 

* * * * h §S O 1 7,00fl^^^' < ^^ ,? 
or t/»« C ft 5 0 # ft* ) •*» - A ** " T ^ r 

ftfrftftfcUXl«*efc#fa**. H <Q DHA g£ ?'J 

fc*.P)h2>niw^ r-y^^-vuj is ?ij x & * 

(23, 3 ) • CH^SfftUt^i^^t Ktt, 

fta***e«'c ft*a« > *»5>»ff/xtt*»« 
^^■^i?i**j& j fco#i£i§«x»**ii*<» A 4 
*R*ftft-*6«rftft****fc«>* + + 

1 7,0 0 0 ► / v.i - 703 K x 

F*3fcfc*1 0l£&**as#X;fc*a ft 2 17,000 



^yuh^-ey^-KO air - 65 t air - 6 6 © * 
F y O M O 1 1 4 * 55 34 ft £• "C *> ft o £ 3 
8. 0 0 0 ^a hx-^y^ PO Aop - 1 8 6 O a K 
x ft O 1 2 4i*£*JliB#X*>Z>o CH^>^30<0 

* # ftftK*ftfl&fc*&J'i*-f ^ b ° 

^^J fcv*5B«Afi*ft&»«lcJ:0ft*S*i.X, 
fc&^ottv^oxtfc*^^-?*-* x^S£*ij*3ft"f%Jfc 
& mis ha 44^. 2>« f^-^^^r^JS'&SBJ <o * -h 
9 to »» a r ft O JC ft ft Es * «b O ft ft * & 
n * #it £ - £fc-f * - 

1 7.0 0 0 *"a h v^^f VOEHItt% a k * 
1 5 7 M 5 BIC«l6t4E^I - X ft 7 
-J- % J: 5tfc5, *#SS9:£P>ttX8,0 0 0^^ h 
y^^f Ptt, Ala - 1 6 2 t!fe4 D axu - 1 8 8 
ttjltft^SS^fcJBJCtitt * SE 93 L <, 
a P y 1 5 9*>f?1 4 1 Kfciic;-**'*^^ Kfiyi! 
Arg-Arg-Leu W. jL O X ^» tL V» o COhU^^ 



yijteJ:oxft-&fls*;hX*so* ^fx<t<>i^<o 
« a a-aiAS - 1 62x«?**8.ooo^ 

a* h y-<7^^-K*ft*UX^ftd 

a 4 ^ n ffcLXrtftLrc. 

A 4 ^ y ^ o^^A.^^tp^^ Pta 7.2A4/4 

K - * hb 1 0 i&Mft&ft < H «* A 
Bioiogice ^X*JJ2 x1 0«^9S/^O®^K:fi:^ 

* x s ■* te • ±a«»tt^ ^ ^ Atftt^ 

XPJ*fl.afi3&&;X# 5 0 ft' ft ft L , 5 0 ibM h 'J ^ x 
1 5 0aiM^Ci, 0.2 56 NaN 3 , pH- 8.4 K « L X ft 
*f L f£ . ^KJbS^^-/"^^ ^ A * -t 7 T o - 
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y * ^ % pH 4 .Ox-C 2 ifi # -P x 5 0 0 mU y >> 
&&fl35S*x i*7.5* *2**^tx?-~-:<o<*>^iB 
tti £ -£ fc; • 2X £t 2: »BAB - T7>f - ® y 

— iJ ? m. ( Bio - Had. Labe ) 4» £ & i§ £ "t 

tt^Lto fiij L/i iairLtaot^sa 

Lfco 8 - 2 0 * BD3 - pag jtf y r ^ U a* T $ V 
^Afot^^sa^^n: J: 9 ft l£ * W £ Ufc 0 

SklDteft £ 7 * * * Y 7 *S r* * h 4> -C500^ 
O |||«| U 75 Ptn 7.2 a 4/4 ft # 4 !> if * K * U > 
RK^^^^H-f v h 7 ^ » v h * -C 5 0 0 A 3 

- 7 o c ct«^ut a 



7^03(51- B!I7U8(23) 
e& *o ) -c it ft s n tfr«* u re m a * pbs k # ^ 

S 42: x ^7 Tf*?' ^ ^ 0 - 2 5 * 5 ^ L2fi# 
-f * ft£ v,o f C «> tr-^ifi^-^:^^* 1 00 dm 
Waflc0 3 s SOOmMMaCi, i« 8.3 I ti^f 

A- 4 ft 9" 4 d-^-f^fltftO^fe* 7.2 

^^-pfcrL#« 2rii^-c**t % - m # & & se 
it: fefe us # sea - page teJ:otft^<oi:^& 

5 * M-laeol 4 x 9 4 * Dralceoi 6 - VB & UM $6 
Tween - 8 OX *)&*&frS&&1:TV~'<* h 
tUrcMtJt-l-f^rf-^^ / fil^ 1 0 0 m9 #5 



i^o V 4 Bft5P)K1 0 Q *9 <0 7 V ^ ** * ^ 
V (bO 1 4 B Vk K ■> <i i tonelLa ) 

o m ** 1 2.ooo<ta-cj*tet?tJ£i9:^-f** 
JSC « ^ 5 B & * * o * a r <k * fr * o * *J 
If ft « "T * h a 4 51^ ^ft^-t?7^^ 
^ <h U A -0 « # 3t 5 0 - 6 0 ^^>t5 6 
3* a fg 8" 

^/^a-tAa^Ptp 7,2 & 4/4 % ffi ^ £ & O 

^ y f a tfjfr ?tD 7.2 A 4/4 g Co * ~ * 

( t en alia. — h V y 0* 

( &. pecatrlz ) flg&&Sftte?3i'&B£fla 

£. tenant ) 86 & frC $J L X 
f^EJcLx -f^^J-n-C^-'^^^C iS. teneila ) 

*> Hi t* PtD 7 .2 A 4/4 ^ - • T * ? ( 

tenaiu ) 5t -f — • ^ * h K (J* 
necatrlx > O $fe *>> ^ tl ^ il H» jft JK X ft P 



8PF *7^f i>fy/*-yf*/7fl06IHte> 
>f — • -y ^ ? ( E . tonalla ) O iQS A Sr 1 0 fl % 

1 o* -x i* 1 o* to & m j& tc « m u n= • i« a « pt D 

7.2 A 4/4 ^ y ^ o-^^tjt^Oit/jN^^fljB: 

C 1 . 7 5 x 1 0 6 E^^f/HgA)O8«?tXH 

0 spr 7T!7-f h i/y/j): - yf v 7^0 

- • O M) y ^ ^ ( S. oecatrlx ) (OS A 4 

1 0 5 x 1 oam 0 4 fltt x AlriSattff Lett 
t 1 ff#M^f v ^ ^ ^ - h L fCo «^tfiA^ 8P2^1 

+ v -f * m ^ n 0.5Xii 1 *'< K 

^ 4 Bit 5 BIOMlC3^S'?A(fetJ|B^«, 



WHWKl- Hl)7f)8 (24) 



*i o ^ a* 58 & -c & o « 
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( JS. oocatrlx ) QtBAfcaiffcJfrtt* « * * *t 

Ptn 7.2 a 4/4 * * * ^ » O 01 2£ * =» T - It ft *9 
§f «t « O fc • 

^ — • &j3hyyfxt B.noofttrlx ) g & O <_ 
y L» iK cfr ft) 



si & o jaa 



X ± B .d. 



«4 HR, 

*t m 

Ptn 7.2 ^ 4/4 
Ptn 7 .2 A 4/4 
Ptn 7 .2 A 4/4 



10* 
10 a 
10° 
10* 
10 s 
1Q 5 



1.6 4:0.5 
1.8*0.7 
3.0 ± 0-9 
0.8 ± 0.4 
1.2 -t 0.4 
2-2 -b 0.7 



ft ifc 1* £ 733ftffl/ffl***«oa*« 



ft K A?^ *C - ' * ? ( g - ten ella ) K ft* *f 

<p v ^f — >^^^(J&. t ea»ila ) A 4 jgC % 
<Q 1 1,5 0 0 >■ y»f fr^ft^ 

^ ^ ^ 4ttjaa*8asteM-t**J6fl)4 Kse«u^ 

*^tt> a^ft^t 3BB - PAQB & & 

* / 9 a Arfafc Ptn 7 .2 A 4/4 £. <0 ^fc © S 15 

Aria ceU , 9 4 * DrAfcaoi 6 - VR , 1 56 Twun 
B 0 J: O^^^ffi^SfiiOi^tialSU^ 
0.1«^^fw0«7l 5 a 4 ttiH^^ 4 ti6 i: 

Pfis ( pH 7 .2 > -C Ufco toiK^tifiLta 
tc0.1«i5fi^Ufcp ttHt2aMMWt|SH;4t 
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X 86 *t L re J: 5Kv »#Stt4fcifii?**:*J&te«& 
i* # ^ * Ute<, 



WMBBIil- K07!J8(25) 



jfa & £3- 



*tb^i^*mjai a ».i> m.d. h.d. 

« RR(n = 9) 

mfrWfi 3-D. S.D. W.D. 

C n-1 4 ) 

mi*/m& 1:32 «.l> 1:8 

V s ( n=1 5) 

fcffiJfiit* 0 1532 

c ^a^is ) 



a O jfCLf* * * 26 X K ft* L * 

* C h 

*ae<oi7^*->'<bo6 3H!fcK:* a © » *c je 

*f&WL\^lz<i — -?*9i a. tinmt ) O fig 6 



ft * 1 .0 OOiBUft^Lfco « 0 £ P> tc 3.0 0 0 
>T — • ;» 9 ( E. t en el la ) fcStUt ^) 

#7** WtfcJBR C n=1 7 ) 3 .4 ± 0.6 

7 v KO^ ( n= 5 ) 4 .0 ± 0.0 

• AttlR/TV**** h 2 .4 * 1 .3 

y<fc ( 0=8 ) 



y * ? E.teneilft )_jcjj_l X It A * *P 1ft fg « fc 
ft C t 

c k b <o n & Kvim ltc i 1.5 o o^jv ► 
jttttiK J: ° + !• ire s e o « 

*y^D-^^^;«cPtn 7. 2 a 4/4 t <0 ft&BLm 



3ft»«**U*:f*»$t2K*0.1 5 M U ttff ft 

^a^«7|C»C«JWUx 55* Arlacsl A . 9 4 * 
Drftkool 6 - VH % 10 Tw»en -80J;9J&*3 

* o a * , * ** $t « ft # 7 o / k r* 

0.2 ccft?:D 1 4 ^Ofifit^ito 23Mtt 
VCR £ fis F3 t«Btia4 LfCo 

&\m<D & 1 B ttf 5: 2 lei s O & <0 2 

a & m * m jfc * x iftfflric ** 4 a *> - 
&a*$^tx^fx^0«^ - ■ ^ * 27 ( ^ 

tensila ) & & K LX^tttfcjfilfliaflfifc^Sfc: 
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m a * *o <a c ndb ) 



* 






ft ft 






a a 


< 1 : 3 


<1 


: 3 


<1 : 3 


* 7 * * Wfc 


2 a 


< 1 : 3 


<1 


: 3 


< 1 : 3 


S3 Eft 


4 a 


<1 : 3 


<1 


: ? 


< 1 : 3 




2 a 


< 1 : 3 


<1 


: 3 


< 1 : 3 




a a 


<1 : 3 


<1 


: 3 


< 1 : 3 




2 a 
4 a 


<1 : 5 
1:81 


<1 
<1 


: 3 
' 3 


< 1 : 3 
1 : 9 


&&&&& 










1:81 



«r wnais g * * £ fe 

9 9 

tannu ) K X * => #"S> ^gjeWti^^t L 
»tPfr*0JfiH*6itt*** A 4 ffiffO 1 7,0 0 0^^ 
frx^^y^o^h (4 . 46)*fflt^TA4 

& JR o 1 7.0 0 0 ^ h y o * y -* ^ * P & * It: 
^ ( g. t.aaiu ) ©» a ictf'-f'* **d:o*b * * 

■ri»JJafl!fVi^-C. a 4ifcK©1 7,0 0 0 ^ h 
y# y ^ K&#fctti-*^#*&o*>*fc&^ 

M AO* ATI* Bis 1 7,0 0 0 ^^#H 

* > g> * *o flQtJLfejl 5 y £ ° z * ± ptp 

7.2 a 4/4fc*SSt-f*EfcPSE% 
-&SJttK:o^*t0t# Ho 7. 2 a 4/4 t t& & -f * & 



WMBBB1- (50798(26) - 

a. ) c 4 _ . ^ * y ( E. teaallft ) ~C f5 * $ *l 
* Sk to + ^» i Ahta ?^S> ^ a |c«rt4<fi:« 

JCJ»SfeUt^5 £ ii ? b*»ofc fl Jat T I* * A 









(q = 5) 


3.8 ± 0.4 


2 


(n=5 ) 


1.0 ± 0.8 


0 


(n = 6 ) 


4.0 4: 0.0 


6 



( B. t»neiu ) Kmt&"t * & & K * ^ < 

2)K:@SLf*BfcL7£a s*t y .* *- ^ y 9 6Ma^? 

X # - ( <f * a. ffi100/'f&*>'a 

•^fwo ABE U 2 teffiJRi&flm v *tn 7-2 * 4/4 
K^-ftLtt7A*lltt*^7T^ - -^1 = SOW 
0.00 0 h * v <\ - * - 2 0 K J: ^ 

o.t b u v * m&m&**txm i*> -pv^t?jai$^ 

3 7*C/30^-t^#*-<-^9^^N V 4 - v 
-20 ( 0.0 0 0 5 H)4*t50.1 5M y^® 

1 o o mM^ * y y ^ ^ ^ i7T — 

h n 7 .x >> — a, <o 1- h 
*«»??fti o o A^ix-^^ — ho^^i^fcin 

Ifllflr^^^/^a-.^^tt^ Ptn 7.? A 4/4 t & 
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7.2 A4/4iffiH -WT^-f^y-f^to 
5 * xje .p \f 4 b mt* bftm L rc fit ZK t* « y s 'o — 

fRI 1 o , 

A 4 £t IK © 1 1,5 0 0 ^Afy»rfr(fij9)t 
Wfflfls*»tejeff*B|S£gi^LX**flKlB (#11) 

* t ^ ■* h u <z . & &n kzp l a 

#Ssffi^*vUiitft < 1 :12 . . 

A 4mj%r7S7 y 1:48 
^ — 1:48 



tt + ty 7-tt5*7-?*^A^ 9 4 * K ? 
* - 6 - vk, 1 * y 4 — ^ - 8 0 £> * * H 

m J l & Z T — ? *i A> A / K y & jt — *, 6 - 

VB3fiBt?a^LXs * jft » 1 0 ^ttl/Jf- 

fll 1 2 
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fclffllBfil- 6H79B(27) 

K;j:ixrt % A^.A 4 ft JR © *& 
1 1.5 Q 0 h fc ft*-f.-ft*#\ >f - • 

# h y y ^ * k: ft -f a ft 46 ii JflL i*r * *c A 

1 1.5 0 0 l , Ahy»f^ott4icJtO, -f - T 

a 4 at/scx^t a 4 tt'fc-o 1 1 .5 0 0 * *> b -^m ft 

£ ^ «> g£ $ *i X fc i» £ % *J J: — • * # 
h y 9S*.xj*bi* i 4 h.<{>l0^f » & 4 ft fit © 
1 1.5 0 O^^h >-»r«-o«:^K:i:0± * 
e> , -f--**hyy^^icSd-f« > i&«WA4«; 
IXttA4ftl0 1 1,500 <r*A. h ^ w ^ 

« 1 1 

* * & \% ; f o — ^ jw ft fl: p tn 7 -2 A 

« B * o 
jtt. 

1 i^-j:^ ■ T y , • f ? V — • 

7*-**XXfK- - * ? <i + * ( 1 972) . 
A^Lmr^f UT • IJ t'( aits) 

-t^^ffld — + » • * ? ' 7? U ? ? tS 3 

1 9 . 1 7 7 «> 
2. ^ 7* V ^ - ' ^* -1 - ' ^ ^ h >" X ~T — a* - 

co^-y?y^K:^-f2»^w ^y ^ KteJt% 

1 9 ^ » 1 6 0 - 1 8 2 • 

o^vL^O^ft 0 ^ -r - ^- /v . ^-^ . ^ ^ . 
/« -f * n i> -f - % 6 7 . 8 3 5 - 8 5 1 o 
4. ^;/y^_..XA - ^- ^^h (1981 ) 



^jr***^** 1 1 2 . 1 9 5 • ■ 

- - 4 • ttf K y s y ~* <\ -y — . 
7 a^a^I y f r * — h *c <fc * :/ y # ? a 

► 94 1 6 .4 8 - 5 9 . 
£ i >f ^ . 9* >{ - ♦ / y 7 * - < 1 9 8 2 )c 

^ «Y — a» • * -f - /* 7 *s Y * i/ <i - 68 » 
$92. 

7> j. 4 . 4 — , «*• v 7 * - < 1 9 8 3 ). 



»BBBBB1- BJV7H8(2B) < 

"<f lit M - 'J t-t> 4 4 ^ 1 7 2 2n 
8. *-( t - ^ry 7*-^#J:tf ^- ■«"*-' 
* - f *7 > ( 1 9 83 ) . .ft O <3 ^ * 

^w:Siti**^ffi£af»^-t^^^^y ►• - it # 
(D^^^ix^s^o - y -r • * <f * ^ 

^ x 6 2 . 2 1 4 5 o 

y-l— • j* - * < 1 978). 1- * 
«ffJ. -f a -/ « ^ -f ^ 3 4 . 8 7 9 „ 

(1 9 79 ) o r -r >ut -^*?o«ea&*ai 

- ;C a 0 ^A/n^^- K 5 4 .471. 

it • X >r . M?y/*J:ff** • * y 

h • ^ u — x ( 1 981 ). 

T^^AKlX^W^^Ba^^ * ^ * ~ ^ - ► 
i&jfc* tf-f * J/ ;* % 2 1 4 . 1 0 3 4 c 
1Z tf-'ihw^^JiO 5 ^^--^^^ 

(1 9 6 7 ) <> Ji'B*'— — *«BBJ1* 



* ^ x «^ M ^ _1_ .80. 

13. 4 • ^ * ^ - «/ T A 7* * ^ % * — • * 4 

C 1 9 80 ) . *©B*Jfe*. HHBa^^^ffilS 

S O SE 3* . - > MM ■ * * * z/ * % .5 9 . 
3 8. 

14. -jr - . * • iK x * x T — • -fe ** * y 
V , *A - j* n - - - 14 ' -~ 3/ ^ - 
( 1 9 7 7 ). • eon T*!©* 
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